(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date U<» International Publication Number 

17 June 2004 (17.06.2004) PCT WO 2004/050520 A2 




(51) International Patent Classification 7 : B65H 19/22, 
19/30, 19/28 

(21) International Application Number: 

PCT/IT2003/000785 

(22) International Filing Date: 

27 November 2003 (27.1 1.2003) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

FI2O02AO00236 3 December 2002 (03. 12.2002) IT 
FI2003A000157 30 May 2003 (30.05.2003) IT 

(71) Applicant (for all designated States except US): FABIO 
PERINI S.pA. [IT/IT]; Zona Ind.le RI.P Mugnano Sud, 
1-55100 Lucca (IT). 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): BIAGIOTTI, 
Gugiielnio [IT/IT]; Via di Vorno, 105, 1-55060 Capannori 
(IT). BONACCHI, RalTaeUo [IT/IT1; Via Nottolini, 39, 
1-55100 Lucca (IT). BENVENUTI, Angelo [IT/IT]; Via 
del Chiasso, 327, 1-55100 Lucca (IT). 

(74) Agents: MANNUCCI, Michele ct al.; Uff. Teen. Ing. A. 
Mannucci S.r.l., Via della Scala, 4, 1-50123 Firenze (IT). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, B W, BY, BZ, CA, CH, CN, CO, CR, 
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, 
GE, GH, GM, MR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, 
KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, 
SC, SD, SE, SG, SK, SL, S Y, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, Gil, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 

[Continued on next page] 



(54) Title: AN IMPROVED REWINDER MACHINE FOR THE PRODUCTION OF ROLLS OF WEB MATERIAL 




(57) Abstract: The rewinder machine comprises: a first winding 
roller (3); a second winding roller (5), defining with said first 
winding roller (3) a winding cradle; a feeder (33) for sequentially 
introducing winding cores to said winding cradle; an optional glue 
applicator (21) for applying glue to said cores. The feeder (33) may 
include an element (39) for applying glue to the winding cores while 
they are being fed to said winding cradle. In a special embodiment, 
the feeder is mechanically linked to a system for unloading the roll 
from the winding cradle. 



WO 2004/050520 A2 I Dill IQIIQ] ii IIIUI I1III Hill IIUI III) I U ID IIIK1 11 ID1I DDI III) DUID 1III Ull Qll 



Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 
SI, SK, TR), OAPI patent (BE BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 



For two-letter codes and other abbreviations, refer to llxe "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 2004/050520 



PCT/IT2003/000785 



An improved rewinder machine for the production of rolls of web material 

Description 

Technical Field 

This invention relates to a rewinder machine and, more in particular, a so- 
5 called peripheral rewinder machine, i.e. one in which the rotary motion of the roll in 
the formation phase is provided by mobile mechanical members in contact with the 
external surface of the roll. 

More precisely, this invention relates to a rewinder machine of the type 
including at least two winding rollers which in combination define a winding cradle, 
10 optional means of gluing the winding cores or spindles (or other alternative 
members for initiating the winding around the new winding core) and means of 
introducing the winding cores into the winding cradle. 

The invention also concerns a winding method for the production of rolls of 
web material wound around winding cores or spindles. 
15 The invention can be implemented both on machines destined for 

production of rolls where the winding core remains inside, and those for rolls 
where the winding core is extracted after winding is completed. 
State of the art 

For the production of rolls of web material, especially rolls of toilet-paper, 
20 kitchen towels, and rolls of so-called "tissue" paper in general, starting from large 
diameter bobbins, machines known as rewinders are used, which wind 
predetermined lengths of web material around cores made of cardboard or 
another suitable material. The formed rolls have a diameter equal to that of the 
finished product and an axial length that is normally greater that that of the rolls 
25 destined for sale. These rolls, also known as logs, are subsequently cut 
orthogonally to their axis to obtain the final product destined for distribution and 
consumption. 

The rewinder machines currently in widest use are of the so-called 
peripheral type, i.e. in which the roll is formed by keeping it in contact with mobile 
30 members, typically two or three rotating rollers. Friction between the winding 
rollers and the roll being formed keep the latter in rotation around its own axis to 
wind the desired quantity of web material around the winding core. 

An example of this type of rewinder machine is described in US patent 
4.327.877. This known rewinder includes three winding rollers, between which the 
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roll of web material wound around a winding core is formed. The core and the web 
material are made to pass through a nip defined between a first and a second 
winding roller. The third winding roller has a mobile axis that permits the diameter 
of the roll being formed to grow. A feeder member picks up single winding cores 

5 and inserts them into the nip between the first and the second winding rollers, 
towards the winding cradle defined by the three winding rollers. When winding of 
the roll is completed, it is removed from the winding cradle via a rolling surface that 
is moved towards the roll, and on which the roll is made to roll down. Blasts of air 
generate a loop of web material that inserts itself between the new winding core 

10 and the lower winding roller, causing the web material to tear and starting the 
winding of the next roll. 

In US patent 4.487.377 a peripheral rewinder machine is described, in 
which at the end of the winding of each roll the web material is interrupted by the 
cutting action of a blade located upstream of the insertion nip between the first and 

15 the second winding rollers. The winding cores are inserted in the nip between the 
first and the second winding rollers, towards the winding cradle, via a feeder 
oscillating around an axis substantially parallel to the axis of rotation of the winding 
rollere. The cores are fed to the feeder via a chain conveyor that unloads one 
winding core at a time inside a hopper, from where it is picked up by an oscillating 

20 movement of said feeder. 

In EP-A-0 524 158 a peripheral rewinder machine is described in which the 
winding cores are picked up and inserted in the nip between the winding rollers by 
an oscillating feeder. The web material is torn at the end of winding by a rapid 
acceleration of the third winding roller in advance of the instant of introduction of 

25 the winding core in the nip between the first and the second winding rollers. The 
breakage of the web material occurs due to the tension on the material itself and 
its pinching between the main winding roller and the new winding core that is 
inserted in the winding zone. 

In WO-A-94/21545 a peripheral rewinder machine is described that includes 

30 a cluster of three winding rollers defining a winding cradle. A rolling surface 
extends upstream of the winding cradle, which surface defines along with the first 
winding roller a channel for the insertion of the winding cores. Along this channel, 
in an intermediate position between the finished roll and the new winding core, a 
separator member operates, which interrupts the web material at the end of 
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winding a roll and before starting winding of the next roll. 

These rewinder machines run in automatic work cycles at high speed and 
have complex mechanisms, synchronized with each other, to carry out the 
interruption of the web material, the discharge of the finished roll and the insertion 

5 of the winding core. Systems for applying glue to start winding around a new 
winding core are also provided. They are therefore very complex and expensive 
and require large investments, in addition to careful setting up. 

In WO-A-97/32804 a peripheral rewinder machine with a special structure is 
described, having the object of reducing the machine's dimensions and allowing it 

10 to be transported, practically without disassembly, inside a single container. This 
rewinder machine is destined, in particular, to meet the requirements of emerging 
markets, where it is not possible to make large investments for the purchase of a 
complex and cumbersome production line. Nevertheless, it continues to be 
excessively sophisticated and therefore expensive for certain markets, where the 

15 consumption of tissue paper, toilet paper and similar products is still limited and 
insufficient to justify large investments in production plant. 
Objects and summary of the invention 

In accordance with a first aspect, the object of this invention is to provide a 
rewinder machine, and in particular, a so-called peripheral rewinder machine, that 

20 has even lower costs, small dimensions and extreme constructional simplicity 
combined with high reliability. In particular, the object of the invention is to provide 
a machine in which there is limited use of both electronic components and of 
motors that require reciprocal phasing. 

The object of the invention is also to provide a rewinder machine that, 

25 thanks to its simplicity, has low maintenance costs and reduces the need for 
interventions by specialized personnel. 

The object of the invention is also to provide a new production method for 
rolls of web material wound around winding cores. 

In accordance with a first aspect, these and further objects and advantages, 

30 which will be clear to those skilled in the art from reading the text that follows, are 
essentially achieved with a rewinder machine comprising, in combination: a first 
winding roller; a second winding roller, defining with said first winding roller a 
winding cradle; a feeder for sequentially introducing winding cores towards said 
winding cradle; and a gluer for applying glue to said cores. Characteristically, in 
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accordance with the invention, the feeder includes at least one element for 
applying glue to the winding cores during their introduction into the winding cradle. 
In this way, the machine becomes substantially simplified, because with a single 
mechanical member, which can also be manually operated, it is possible to 
5 perform the picking up and introduction of the individual winding cores into the 
machine and apply glue to them, necessary for initiating the winding of the web 
material around the cores themselves. 

In accordance with a possible and advantageous embodiment of the 
invention, the feeder has at least one elongated member that is immersed in a 

10 container of glue arranged below the pick up zone for the winding cores. The 
elongated member, for example a wire or a cable, becomes covered in glue when 
it is immersed in the container and will consequently transfer at least part of the 
glue by contact to each core that is sequentially picked by said feeder and inserted 
towards the winding cradle. The feeder can have, in accordance with a possible 

1 5 variant of embodiment, two wires or other equivalent elongated members, roughly 
parallel with each other, for applying two stripes of glue on each winding core. This 
enables a more stable and reliable anchorage to be achieved for the initial free 
edge of the web material on the respective winding core. 

The feeder can also be provided with an insertion movement, such as a 

20 translation for example. Nevertheless, in accordance with a preferred embodiment 
of the invention, the feeder oscillates around an axis substantially parallel to the 
axis of the winding rollers. In practice, the feeder can include two mobile arms, 
oscillating for example, connected to each other and to which the ends of the 
wire(s) or other elongated members that pick up the glue from the container are 

25 constrained. The wire(s) are thus held under tension between the two arms of the 
feeder. 

The arms can be arranged laterally on the outside of the glue container, 
and have the upper ends bent like an inverted U, on which the glue collecting 
wire(s) are constrained. In this way, the wires can be immersed in the glue held 
30 inside the container while keeping the oscillating arms (except for the free end of 
each arm) outside of the container itself. 

In accordance with a perfected embodiment of the invention, an extractor 
member can be mechanically linked to the feeder, for extracting a completed roll 
from said winding cradle. This solution is particularly advantageous as it allows the 
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roll to be extracted from the winding cradle via a single operation of contextually 
operating the feeder and the extractor member. In practice, the extractor member 
can be arranged so that it is hinged around the axis of rotation of the second 
winding roller and, in addition, is connected to the feeder via a pair of tie rods. In 
5 this case, the extractor member has a picking surface for the rolls to be unloaded 
from the winding cradle. This surface is shaped such that it is tangential to the 
second winding roller when it is moved alongside the winding cradle to extract and 
unload the finished roll. The pick up surface can be part of a channel or cradle in 
which the roll is received and then unloaded with an oscillating movement of the 

10 channel itself, or can be constituted by a rolling surface, on which the finished roll 
is made to roll, under the effect of gravity for example. 

The feeder - and in consequence the extractor member for the finished roll, 
when it is constrained to the feeder - can be controlled by an operator, via a pedal 
control for example. The operator operates the pedal when the desired amount of 

15 Web material has been wound around the roll being made. Alternatively, with a 
modest increase in machine complexity, the operation of the feeder and the 
members connected to it can be achieved via a mechanical control driven by the 
machine's main motor or by a pneumatic cylinder. 

To facilitate insertion of the winding cores through the nip between the first 

20 and the second winding rollers towards the winding cradle, it can be 
advantageously foreseen, in a manner known per se, that the first and the second 
winding rollers be controlled to assume, during at least part of the winding cycle of 
each roll, mutually different peripheral speeds to facilitate the introduction of the 
winding core through said nip. For example, the second winding roller could be 

25 temporarily slowed down. This slowing can also be achieved with a manual 
intervention by the operator. For example, a band brake could be provided that .is 
operated by the same pedal used by the operator to operate the feeder for the 
new winding core and the extractor member for the finished roll. Alternatively, a 
device could be provided on the transmission of the drive to the roller that 

30 opportunely and temporarily changes the transmission ratio. 

A gluing device for closing the free end edge of the roll can be arranged in 
the zone for unloading the finished roll from the winding cradle. This device can be 
entirely manually operated, or can be partially mechanized. 

In accordance with a different aspect of this invention, a rewinder machine 
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is provided for the production of rolls of web material wound around winding cores, 
comprising: a first winding roller; a second winding roller, defining with said first 
winding roller a winding cradle; a feeder for sequentially introducing winding cores 
to said winding cradle. Characteristically, in accordance with the invention, an 
5 extractor member for extracting a finished roll from said winding cradle is 
mechanically linked to the feeder. 

In accordance with another aspect, the invention also concerns a method 
for producing rolls of web material wound around winding cores in which: a first roll 
is completed in a winding cradle; when winding of said first roll is completed, a 

10 new winding core is inserted via a feeder to the winding cradle and the first roll is 
unloaded from the winding cradle, glue being applied to said winding core. 
Characteristically, in accordance with the invention, the glue is applied on the new 
winding core via said feeder. 

In accordance with another aspect, the invention contemplates a machine 

15 with a special and low-cost control system for the introduction of new cores and 
the unloading of finished rolls. This system can be embodied with or without using 
glue for starting the winding. In accordance with this aspect, the invention 
concerns a rewinder machine for the production of rolls of web material wound 
around winding cores, comprising: 

20 • a first winding roller 

• a second winding roller, defining with said first winding roller a winding cradle 

• a feeder for sequentially introducing winding cores to said winding cradle; 
characterized in that an extractor member for extracting a finished roll from said 
winding cradle is mechanically linked to said feeder. In this case, application of the 

25 glue can be provided and embodied as described above, or using a different 
system, although the application of glue can also be eliminated and other systems 
used for anchoring the free end of the web material to the new winding core. 

Additional and secondary characteristics can be shared and combined in a 
variety of ways in machines with this invention's innovative gluing system and/or 

30 the mechanical linkage system of the feeder to the unloading device for finished 
rolls. 

Further advantageous characteristics and forms of embodiment of the 
method and the machine in accordance with the invention are indicated in the 
enclosed dependent claims. 
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Brief description of drawings 

The invention will be better understood following the description and 
attached drawings, which show ractical, non-limitative embodiments of the 
invention. More in detail, these show: 
5 Figure 1 a schematic side view of a machine in accordance with the 

invention in a first embodiment, 

Figure 1 A an enlarged detail along IA - IA in Figure 1 , 

Figures 2 to 6 successive operational phases of the machine in Figure 1, 
with the same side view, 
10 Figures 7 to 12 successive operational phases of a rewinder machine in 

accordance with the invention in a modified embodiment, 

Figure 13 another embodiment of the machine in accordance with the 
invention. 

Detailed description of the preferred forms of embodiment of the invention 

15 With initial reference to Figures 1 to 6, in this embodiment, the rewinder, 

generally designated by reference 1, includes a first winding roller 3 and a second 
winding roller 5, arranged with their axes of rotation 3A and 5A parallel to each 
other. A nip 7 is defined between the winding rollers 3 and 5, through which the 
web material to be wound is fed, indicated by N. The web material N is wound, in 

20 the condition shown in Figure 1, around a first winding core indicated by A1, the 
diameter of which is advantageously slightly larger than the minimum size of the 
nip defined between the two winding rollers 3 and 5, through which the core 
passes thanks to its capacity of deformation when squeezed. 

The rotary movement imparted to the roll being formed, indicated by R1, is 

25 provided by the winding rollers 3 and 5. A perforator group, generally designated 
by reference 9, is situated along the path of the web material and includes a first 
rotating cylinder 11 equipped with a perforation blade cooperating with a fixed 
blade carried on a beam 13. The perforator group creates perforation lines on the 
web material N, which delimit sections or sheets of web material that can be torn 

30 off by the end user. 

A gluing device, generally designated by reference 21, for applying the glue 
necessary for closing the free end edge of the roll formed by the rewinder machine 
is positioned downstream of the pair of winding rollers 3 and 5, i.e. on the opposite 
side of the zone from where the web material N to be wound arrives. The gluing 
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device 21 has a mobile distribution element, indicated by 23, turning around an 
axis 25 parallel to the axis of the winding rollers 3 and 5. Rotation of the element 
23 is manually controlled by a lever 27 operated by the operator of the machine. 
Glue for closing the finished roll is contained in a tank or container 29 that has an 
5 upper opening 31, elongated orthogonally to the plane of the figure and with a 
width such that the finished roll can remain stably resting on the edges of the slit or 
opening 31. This enables the gluing of the finished roll to be easily carried out, in 
the manner described in the following. The width of the aperture 31 can also be 
adjustable, for example, according to the size of the diameter of the rolls to be 
10 produced. 

To sequentially insert the winding cores into the winding zone defined by 
the cradle formed by the winding rollers 3 and 5, a feeder is provided, generally 
designated by reference 33, comprising a pair of oscillating arms 35 hinged 
around an axis 37 parallel to the axis of the winding rollers 3 and 5. As shown in 

15 the enlarged detail in Figure 1A, the upper ends of the oscillating arms 35 are bent 
in an inverted U shape and two wires or cables 39 (or other elongated members 
with equivalent functionality, such as rods, bars, or similar) are anchored by their 
ends to said upper ends, such that they are under tension and oriented in a 
direction parallel to the axes of the rollers 3 and 5. The two oscillating arms 35 are 

20 arranged laterally at the side of a container or tank of glue 41, which contains the 
glue to be applied to the winding cores on which the rolls of web material are 
formed. This glue serves to make the initial edge of each roll adhere to the 
individual cores. In the position illustrated in Figure 1 , the oscillating arms 35 are in 
their lower position, with the free ends immersed in the tank 41, so that the wires 

25 39 are also immersed in the glue contained in the tank. 

A channel 47 is formed in the zone between the position assumed by the 
pair of oscillating arms 35 of the feeder 33 illustrated in Figure 1 and the pair of 
winding rollers 3 and 5, in which the winding cores destined to be sequentially 
introduced to the winding cradle are arranged. The channel 47 terminates in a 

30 core-picking zone, from where these are individually picked and transferred to the 
winding rollers 3 and 5. In Figure 1 there are four cores, indicated by A2, A3, A4 
and A5, waiting in the channel 47. A fixed section 49 holds back the first core of 
the queue of waiting cores. The space between the section 49 and the border of 
the channel 47 is sufficient for the wires 39 carried by the two oscillating arms 35 
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to pass, but not enough to let the core A2 fall through, which thus remains in the 
waiting position. 

A shaped plate 51 or a series of teeth are integral with the oscillating arms 
35 for the purpose, as will be described in the following, of retaining all of the cores 
5 in the channel 47 except for the first core of the queue during the introduction 
movement of the first core on the queue into the nip defined by the winding rollers 
3 and 5. 

On the oscillating arms 35, respective tie rods 55 are hinged at 53, with 
their other ends each hinged at 57 on a corresponding support 59 oscillating 

10 around the axis 5A of winding roller 5. The pair of supports 59 have an integral 
cradle or chute 61 formed by a V-shaped section; with two sides that define the 
support' surfaces for the finished roll, which must be unloaded from the winding 
cradle formed by the rollers 3 and 5. 

The oscillating movement of the arms 35 of the feeder 33, and in 

15 consequence of the supports 59 constrained by the arms 35 via the tie rods 55, is 
controlled by an operator using a pedal 60 hinged around an axis 63 and 
constrained via tie rods 65 to the oscillating arms 35. 

The machine described up to here operates as follows. When the roll R1 
being made in the cradle between the rollers 3 and 5 reaches the desired size, 

20 determined by the operator or, for example, by a counter that detects the length of 
the wound web material N or the number of perforations performed on the web 
material by the perforator group 9, the operator uses the pedal 60 to control the 
raising of the feeder 33. During a first segment of travel of the pedal 60, which 
moves from the position in Figure 1 to the position in Figure 2, the oscillating arms 

25 35 pick up the core A2 waiting at the outlet of the channel 47 and lift it towards the 
nip defined by the winding rollers 3 and 5. Contact of the core A2 with the wires 39 
covered in glue carried by the oscillating arms 35 causes not just the lifting of the 
core, but also the application of two lines of glue on its surface. The shaped 
section 51 that is integrally raised with the amis 35 holds back the other cores A3, 

30 A4 and A5 inside the channel 47 while the core A2 is inserted into the nip between 
the winding rollers 3 and 5. Using a clutch control, or a brake or other known 
suitable means (optionally controlled by the same pedal 60) a deceleration of the 
winding roller 5 is also produced. This facilitates insertion of the winding core A2 
through the nip 7, when the core itself makes contact with the cylindrical surfaces 
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of the two winding rollers 3 and 5. This contact occurs by lifting the oscillating arms 
35 further upwards with respect to the position shown in Figure 2. This additional 
oscillating movement is caused by the operator depressing the pedal 60 even 
more. The additional depression of the pedal 60 follows the insertion of the core 

5 inside the nip 7 and causes a further oscillation of the supports 59 hinged around 
the axis 5A and consequently of the chute 61 that is integral with the supports. The 
left side (in the figures) of the chute 61. thus inserts itself (see Figure 3) between 
the winding roller 5 and the finished roll R1. The roll, because of its inertia due to 
the rotary motion it possesses, jumps inside the chute 61 as shown in Figure 3. In 

10 this way, the roll halts and the web material slackens. In the meantime, the 
winding core A2 that has made contact with the winding rollers 3 and 5 starts to 
roll forwards through the nip 7 due to the different peripheral speeds of the two 
rollers. The glue applied by the wires 39 on the cylindrical surface of the winding 
core A2 causes adhesion of the web material N that has become slack, as 

15 described above. Thus, the material enters and remains glued to the core, 
between the latter and the second winding roller 5. This provokes the tearing of 
the material along a line of perforation. Alternatively, the tear could be made with a 
manual operation by the operator. The tear generates a free initial edge of a new 
roll, which starts to form itself around the second winding core A2, as well as the 

20 final edge of the finished roll R1, which will be made to adhere to the roll in the 
manner' described further on. 

Once the finished roll R1 is in the chute 61 and the new winding core A2 
has been inserted into the nip 7 between the winding rollers 3 and 5, the operator 
can release the pedal 60, so that the various members assume the positions in 

25 Figure 4. The set-up shown in Figure 4 corresponds to that of Figure 1 , except for 
the fact that the new roll being formed in the winding cradle 3 and 5 (indicated by 
R2) is in its initial winding phase and therefore has a smaller diameter, while 
previously wound roll R1 is still in the chute 61. From here, the operator manually 
picks the roll and, after having unrolled and positioned the end edge as shown in 

30 Figure 5, rests it on the opening 31 of the container 29, which contains the glue 
provided for closing the free edge of the finished roll. As previously mentioned, the 
transversal size of the opening 31 is such that the roll resting on it is in stable 
equilibrium. The operator operates the lever 27 to bring the mobile element 23 into 
contact with the surface of the finished roll R1, in an angular position on which the 
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previously unrolled free end edge Lf will again be laid. At this point, closure of the 
roll is performed by making the roll R1 roll on the surface 26 that is downstream of 
the opening 31 of the container 29. 

Figures 7 and 12 show a modified form of embodiment of the invention, in 
5 various successive moments during the winding cycle. Parts that are the same or 
correspond to those in the previous example of embodiment are indicated by the 
same reference numerals. 

Essentially, the embodiment in Figures 7 to 12 differs from the previous one 
in the greater automation of the machine. The feeder 33 is no longer controlled by 

10 a pedal. Rather, in this case, the tie rods 65 each constitute the connecting rod of 
a crank and con-rod system 65 and 46. The crank 46 turns around an axis 63. The 
rotation is controlled by a suitable transmission that can possibly take its drive 
directly from the main motor, or from an independent actuator, which could be an 
electric motor or even just a hydraulic or pneumatic plunger-cylinder actuator. 

15 In this embodiment, the chute 61 is substituted by a surface 62 shaped - 

similarly to the left side of the chute 61 in the figures - for inserting itself between 
the winding cylinder 5 and the finished roll R1. The surface 62 is still integral with a 
pair of supports 59 hinged and oscillating around the axis 5A of rotation of the 
winding roller 5, and connected to the oscillating arms 35 of the feeder 33 via tie 

20 rods 55. The tie rods 65 thus, in addition to the oscillation of the arms 35, also 
provoke the oscillation of the supports 59 and the surface 62 that serves for 
extracting the finished roll from the winding cradle and to unload it onto a slide 64. 
The operator can pick up the roll from the latter for gluing it, for example, by using 
a gluing device similar to device 21 and not illustrated. The finished roll could also 

25 roll directly onto the gluer, by eliminating the abutment illustrated in the figures at 
end of the slide 64. 

Additional differences with respect to the previous embodiment is the 
presence on the machine in Figures 7 to 12 of a third winding roller 8 carried by a 
pair of oscillating arms 10 hinged around an oscillation axis 12. The oscillating 

30 movement of the arms 10 allows the roller 8 to gradually raise to follow the 
growing diameter of the roll being formed. The roller 8 can be motorized, using the 
same motorization that drives the rotation of the winding rollers 3 and 5, or it can 
be an idle roller. In addition, a cylinder 14, also motorized or idle, with a fixed axis, 
is positioned next to the third winding roller 8. The position of the cylinder 14 is 
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adjustable so that it can be set at a distance from the position taken by the surface 
62 during the unloading of the finished roll, such that the latter makes 
simultaneous contact with the surface 62 and the cylinder 14. 

In the example described herein, contrary to that illustrated in the previous 
5 example, the oscillating arms 35 carry a single wire 39, although the possibility of 
using two or more wires is not excluded. 

Operation of the machine in this configuration is clearly illustrated in the 
series of Figures 7 to 12. Rotation of the crank 46 provokes the following 
operations, in the illustrated sequence. The oscillating arms 35 are raised and they 

10 pick up the first core A2 on the waiting queue in the channel 47, taking it to the nip 
7 defined between the winding rollers 3 and 5. In this phase, a line of glue is 
applied to the core by the wire stretched between the two oscillating arms 35 of 
the feeder. The rising movement of the arms 35 provokes an anticlockwise 
oscillation of the supports 59 and thus the introduction of the surface 62 between 

15 the finished roll R1 and the winding roller 5. The surface 62 with the supports 59 
therefore constitutes an extractor member for the finished roll, a member that in 
the previous example of embodiment was constituted by the supports 59 and the 
chute 61. 

Continuing the rotation of the crank 46 completes the introduction of the 
20 core A2 into contact with the winding rollers 3 and 5 in the nip 7, which the core 
passes through thanks to the peripheral speed differential between the two rollers. 
The difference in peripheral speed is achieved, for example, with a temporary 
deceleration of the winding roller 5. The web material N is torn (Figure 9) as 
described in the previous example, while the finished roll R1 , entering into contact 
25 with the surface 62 (which is substantially motionless in this phase) moves away 
from the winding cradle, losing contact with the winding rollers 3 and 5. In the 
passage from the position in Figure 9 to the position in Figure 10, the crank 46 
continues to turn, making the oscillating arms 35 of the feeder 33 drop down again 
and also making the surface 62 drop. The finished roll has passed beneath the 
30 cylinder 14 and now rolls on the slide 64 towards a lower abutment provided at the 
end of the slide. 

The roller 14 serves to slow the movement of the roll in the unloading 
phase, in this way causing the web material to become slack so that it can wedge 
between the new core and the second winding roller, for carrying out the tear. 
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In Figures 11 and 12 it can be observed how the oscillating arms 35, and 
also the surface 62, are kept still, while the finished roll R1 stops at the end of the 
slide 64 and a new roll R2 is formed around the new winding core A2 in the cradle 
defined by the winding rollers 3, 5 and 8. 
5 Figure 12 also shows a band brake, omitted in the previous figures for the 

sake of clarity of the drawings, which serves to provoke the temporary slowing of 
the winding roller 5. The band brake includes a band 101, a first end of which is 
anchored at 103 to an elastic system 105 fixed to the structure (non illustrated) of 
the machine. The opposite end of the band 101 is fixed at 107 to the crank 46. In 

10 this way, the rotation of the crank 46 automatically provokes the tensioning of the 
band 101 and thus the braking of the winding roller 5 in the phase where the 
slowing of the roller is required, i.e. in the phase illustrated in Figures 8 and 9. In 
this way, the insertion of the winding core, the unloading of the roll and the slowing 
of the winding roller 5 is achieved with a single control. 

15 The winding core can remain inside the roll produced by the described 

machine. Alternatively, and in a known manner, the winding core can be fashioned 
to permit its extraction from the finished roll. For example, it could be made of 
plastic to facilitate slipping out and optionally have abutments at one or both ends 
for performing extraction via a mechanical extractor. The'cores extracted from the 

20 finished rolls can be manually recycled by the operator. 

Figure 13 illustrates a modified embodiment of the invention. Alike numbers 
indicate the same or equivalent parts to those of the previous examples of 
embodiment. With respect to the embodiment in Figures 7 to 12, the machine in 
Figure 13 differs first of all for the absence of a gluing system for the winding cores 

25 A. These are picked up via a feeder 33 from a channel 47 and are directly inserted 
through the nip 7 between the winding rollers 3 and 5. The start of winding is 
achieved by blasts of air emitted by nozzles 4A and 4B, opportunely oriented with 
respect to the path of the web material N and that of the winding core A, so as to 
start winding the first turn of material around the core. Initial winding systems of 

30 this type are known from the state of the art and do not require detailed 
description. As can be seen in the drawing, the nozzles are arranged in two 
positions, above and below the nip between the rollers 3 and 5, in two rows 
substantially parallel to the axes of rotation of the rollers. 

In addition, in the example in Figure 13 there is no con-rod and crank 
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system 46 and 65, which is substituted by a pedal 60 similar to that of the 
embodiment in Figures 1 to 6. 

In the absence of a glue distributor, the feeder 33 will have a different 
shape With respect to the previous configuration, as it no longer needs to perform 
5 the glue distribution function. It will therefore have a simple profile for the insertion 
of cores into the winding cradle, or will be equipped (as in the illustrated example) 
with a double series of staggered wheels defining a cradle for receiving the new 
core to be introduced into the winding zone. In certain cases, just a single series of 
support rollers or wheels for the winding core could be provided. 

10 Secondly, to also permit the utilization of winding cores A that are not 

compressible or deformable, or only deformable with difficulty, in the example 
shown in Figure 13 the winding roller 5 has a covering 5B made with a pliable 
material, such as rubber or similar, of adequate softness. In this way, when the 
feeder 33 inserts a new core A in the nip 7, the difference between the diameter of 

15 the core A and the size of the nip can be compensated by compression of the 
covering 5B of the winding roller, instead of squeezing the core. This solution, 
which can also be adopted in one or the other of the two machines illustrated in 
the previous figures, also permits metal winding cores to be used, in aluminium for 
example, which do not compress sufficiently for passing through the nip 7. In 

20 particular, cores of this type can be used when the winding cycle contemplates the 
subsequent extraction of the winding core and its recycling. A recyclable core can 
be used on a winding system without glue, as in the case of Figure 13, or using 
glue, a watery glue for example, which can easily be removed from the core or 
even not leave any residues on the winding core once this has been extracted 

25 from the finished roll. 

The third aspect that differentiates the machine in Figure 13 with respect to 
the machine in Figure 7 consists in the fact that the same pedal 60, with which the 
raising of the feeder 33 and the oscillation of the surface 62 is controlled, serves to 
control the mobile glue distribution element 23 for closure of the end edge of the 

30 roll R. For this purpose, in addition to the tie rod 65, a second tie rod 66 is hinged 
on the pedal 60, the opposite end of said second tie rod being linked to a lever 68 
integral with the element 23 and oscillating around the axis 25. As can be 
observed from comparing Figures 7 and 13, the rotation around the axis 25 occurs 
in the opposite direction in the two cases: in Figure 7, the mobile element 23 
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covers itself in glue by immersing itself in the tank 29 with an anticlockwise rotation 
and inserts itself into the slot or upper opening 31 via a clockwise oscillating 
movement. In Figure 13, when the pedal is raised, the element 23 is in the position 
of maximum oscillation in the anticlockwise direction and is positioned in the slot. 
5 To immerse it in the glue contained in the tank 29 it is necessary to press the 
pedal 60 to provoke a clockwise rotation of the element 23 and thus its immersion. 

With this arrangement, when a finished roll R must be unloaded and glued, 
the operator presses the pedal 60 and provokes the expulsion of the roll and the 
immersion of the element 23 in the glue. Releasing the pedal, the element 23 

10 positions itself at the correct point for gluing and the operator can proceed with 
carrying out the gluing operation. 

In the configuration shown in Figure 13, when the pedal 60 is pressed, the 
roll is unloaded down the slide 26' to a position from where it is taken by the 
operator, without receiving glue, because the pedal 60 is pressed and the 

15 distributor is therefore down. Along the slide 26' markings S1 and S2 of a scale 
are provided, that permits the operator to position the roll with the unglued free 
edge on the marker point, and make it roll upwards along the slide 26' until it 
reaches the contact position defined by the upper end wall of the tank 29, where 
the glue distribution slot 31 is located. The markings S1 and S2 correspond to 

20 various roll diameters and are set so that when a roll is rolled upwards from a 
marker with the same corresponding diameter, the amount of web material that is 
unwound corresponds exactly to that required for applying the glue in the correct 
position on the cylindrical surface of the roll that - being made to roll by the 
operator - reaches the gluing position. 

25 The possibility of also using a dual tie rod in a similar configuration to that of 

Figures 7 to 12 is not excluded, with a motorized shaft controlling the movement of 
the tie rod operating the feeder and the tie rod operating the roll gluer. 

The various new characteristics described with reference to the various 
examples of embodiment can be combined with each other in various ways. Any 

30 combination or sub-combination of characteristics that is new and inventive 
constitutes the specific subject of this invention. 

In particular, according to a further aspect, the subject of the present 
invention is a continuous surface rewinder machine for the production of rolls of 
web material wound around winding cores. By continuous- surface rewinder 
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machine a rewinder is understood, where the rolls are formed by keeping them 
into rotation through contact with peripherally arranged winding rollers, and 
wherein the web material to be wound is fed continuously, without interruption 
between completion of one roll and starting the winding of the subsequent roll. 
5 According to this aspect of the invention, the rewinder machine comprises only two 
winding rollers forming a winding cradle, on which rolls of web material are 
sequentially formed. Conversely usually known continuous surface rewinders are 
provided with a cluster of three rollers forming a winding cradle, one of said roller 
at least being movable to allow roll diameter increase. 
10 According to this further aspect, the invention also relates to a method for 

subsequently forming rolls of web material wound around winding cores, including 
the steps of: 

• providing a first winding roller and a second winding roller forming a winding 
cradle; 

15 • continuously feeding said web material to said winding cradle to form a rolUin 
said cradle, said roll being formed by contacting it with only said two winding 
rollers; 

• upon completion of said roll, discharging said roll from said cradle, inserting a 
new core in said cradle and severing said web material, without interrupting 

20 feeding of said web material. 

It is understood that the drawings only illustrate practical forms of 
embodiment of the invention, which can vary in form and arrangement without 
leaving the scope of the concept at the base of the invention. The only purpose of 
the presence of any reference numerals in the attached claims is that of facilitating 

25 the reading of the claims in relation to the foregoing description and the enclosed 
drawings, and does not limit the scope of protection in any way. 
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Claims 

1 . A rewinder machine for the production of rolls of web material (N) 
wound around winding cores (A1-A4), comprising: 

• a first winding roller (3), 

5 • a second winding roller (5), defining with said first winding roller (3) a winding 
cradle, 

• a feeder (33) for sequentially introducing winding cores to said winding 
cradle, 

• a gluer (21) for applying glue on said cores, 

10 characterized in that said feeder (33) includes at least one element (39) for 
applying said glue to the winding cores during their introduction to said winding 
cradle. 

2. A rewinder machine according to claim 1, characterized in that said 
element for applying glue to the cores includes at least one elongated member 

15 (39) that is immersed in a container (41) of glue arranged beneath a zone for 
picking up the winding cores, said elongated member covering itself in glue in said 
container and transferring said glue by contact to each core sequentially picked by 
said feeder. 

3. A rewinder machine according to claim 2, characterized in that said 
20 feeder has two elongated members (39). 

4. A rewinder machine according to claims 2 or 3, characterized in that 
said feeder includes two mobile arms (35) between which said at least one 
elongated member is supported. 

5. A rewinder machine according to one or more of the previous claims, 
25 characterized in that said feeder (33) oscillates around an axis (37) substantially 

parallel to the axis of the winding rollers. 

6. A rewinder machine according to one or more of claims 2 to 4, 
characterized in that said elongated member is composed of a wire or a cable 
stretched between the two mobile arms. 

30 7. A rewinder machine according to one or more of the previous claims, 

characterized in that an extractor member (53-62), for extracting a roll (R1) formed 
in said winding cradle, is mechanically linked to said feeder (33). 

8. A rewinder machine according to claim 7, characterized in that said 
extractor member (53-62) oscillates around an axis parallel to the axis of at least 
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one of said winding rollers. 

9. A rewinder machine according to claim 8, characterized in that said 
extractor member is constrained around the axis of rotation (5A) of said second 
winding roller (5). 

5 10. A rewinder machine according to claims 7 or 8 or 9, characterized in 

that said extractor member has a pick up surface (61 and 62) for rolls (R) to be 
unloaded from said winding cradle. 

11. A rewinder machine according to claim 1 0, characterized in that said 
extractor member includes a pair of oscillating arms (59) articulated around the 

10 axis of rotation (5A) of the second winding roller (5), to which said pick up surface 
is rigidly constrained, and that said oscillating arms (59) are linked to said feeder 
(33) via tie rods (55) hinged to said arms and to said feeder. 

12. A rewinder machine according to claims 10 or 11, characterized in 
that said pick up surface forms a picking chute (61) for said rolls L 

15 13. A rewinder machine according to claims 10 or 11, characterized in 

that said pick up surface forms a rolling surface (62) for said rolls. 

14. A rewinder machine according to one or more of claims 10 to 13, 
characterized in that said pick up surface (62) is shaped to insert itself between 
the roll and the second winding rollers, being substantially tangential to said 

20 second winding roller. 

15. A rewinder machine according to one or more of the previous claims, 
characterized in that said feeder (33) is manually controlled. 

16. A rewinder machine according to one or more of the previous claims, 
characterized in that said feeder is controlled by a main motor that also controls 

25 the rotation of said first and of said second winding rollers. 

17. A rewinder machine according to one or more of claims 1 a 15, 
characterized in that said feeder is controlled by an independent actuator. 

18. A rewinder machine according to one or more of the previous claims, 
characterized in that it includes a perforator (9) for perforating the web material 

30 along transversal perforation lines, and that said perforator is controlled by the 
same motor that controls said first and said second winding rollers. 

19. A rewinder machine according to one or more of the previous claims, 
characterized in that said first and said second winding rollers are controlled to 
assume, during at least part of the winding cycle of a roll, mutually different 
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peripheral speeds to facilitate introduction of. the winding core through the nip 
defined between said first and said second winding rollers. 

20. A rewinder machine according to claim 19, characterized in that the 
change in peripheral speed of said first and second winding roller with respect to 

5 each other is manually controlled. 

21. A rewinder machine according to claims 19 or 20, characterized in 
that it includes a brake (101-107) for braking the second winding roller (5), 
temporarily changing the peripheral speed of the second winding roller with 
respect to the peripheral speed of the first winding roller. 

10 22. A rewinder machine according to claim 21 , characterized in that said 

brake is manually operated via a control that also operates said feeder. 

23. A rewinder machine according to one or more of the previous claims, 
characterized in that it includes a feed channel (47) for the winding cores, said 
feeder (33) being equipped with a retaining surface (51) that holds the cores in 

15 said feed channel. 

24. A rewinder machine according to one or more of the previous claims, 
characterized in that it includes a third winding roller (8) with a moveable axis. 

25. A rewinder machine according to one or more of the previous claims, 
characterized in that a gluing device (21) is arranged downstream of said first and 

20 second winding rollers for gluing the free end edge of the roll. 

26. A rewinder machine according to claim 25, characterized in that said 

gluer is manually controlled. 

27. A rewinder machine according to claims 25 or 26, characterized in 
that said gluing device has a support surface for the roll to be glued, with an 

25 opening (31) defining a position of equilibrium for said roll, and with a mobile 
element (23) for distributing the glue arranged beneath said opening. 

28. A rewinder machine according to claim 27, characterized in that said 
mobile glue distribution element is operated by a manual control (27). 

29. A machine according to one or more of claims 25 to 29, 
30 characterized in that it includes a pair of tie rods (65 and 66), controlled by the 

same drive shaft (63) used for controlling the movement of the feeder and the 
movement of said gluing device (21). 

30. A machine according to claim 29, characterized in that said two tie 
rods are controlled by a pedal (60). 
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31. A machine according to one or more of the previous claims, 
characterized in that one of said winding rollers has a pliable cylindrical surface 
(5B). 

32. A rewinder machine for the production of rolls of web material (N) 
5 wound around winding cores (A1-A5), comprising: 

• a first winding roller (3), 

• a second winding roller (5), defining with said first winding roller (3) a winding 
cradle, 

• a feeder (33) for sequentially introducing winding cores to said winding 
10 cradle, 

characterized in that an extractor member (53-62), for extracting a roll formed in 
said winding cradle, is mechanically linked to said feeder (33). • 

33. A rewinder machine according to claim 32, characterized in that said 
extractor member oscillates around an axis parallel to the axis of at least one of 

15 said winding rollers. 

34. A rewinder machine according to claim 33, characterized in that said 
extractor member is constrained around the axis of rotation (5A) of said second 
Winding roller (5). 

35. A rewinder machine according to claims 32 or 33 or 34, 
20 characterized in that said extractor member has a pick up surface (61 and 62) for 

rolls (R) to be unloaded from said winding cradle. 

36. A rewinder machine according to claim 35, characterized in that said 
extractor member (53-62) includes a pair of oscillating arms (59) articulated 
around the axis of rotation (5A) of the second winding roller (5), to which said pick 

25 up surface is rigidly connected, and that said oscillating arms (59) are linked to 
said feeder (33) via tie rods (55) hinged to said arms and to said feeder. 

37. A rewinder machine according to claims 35 or 36, characterized in 
that said pick up surface (61) forms a picking cradle for said rolls. 

38. A rewinder machine according to claims 35 or 36, characterized in 
30 that said pick up surface (62) forms a rolling surface for said rolls. 

39. A rewinder machine according to one or more of claims 35 to 38, 
characterized in that said pick up surface (62) is shaped to insert itself between 
the roll and the second winding roller, being substantially tangential to said second 
winding roller. 
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40. A machine according to one or more of claims 32 to 39, 
characterized in that one of said winding rollers has a pliable cylindrical surface 
(5B). 

41. A machine according to one or more of claims 32 to 40, 
5 characterized by a pair of tie rods (65, 66), controlled by a common drive shaft 

(63) used for controlling the movement of the feeder and the movement of said 
gluing device (21). 

42. A machine according to claim 41, characterized in that said two tie 
rods are controlled by a pedal (60). 

10 43. A method for producing rolls of web material wound around winding 

cores: in which 

• a first roll (R1 ) is completed in a winding cradle, 

upon termination of winding said first roll, a new winding core (A2) is inserted 
via a feeder (33) to said winding cradle and the first roll is unloaded from the 
1 5 winding cradle, with glue being applied to said new winding core, 

characterized in that said glue is applied on said new winding core via said feeder 

(33). 

44. A method according to claim 43, characterized in that said feeder is 
immersed at least partially in a container of glue and lifted from it to pick the new 

20 winding core, said feeder pushing said winding core into a nip defined between a 
first and a second winding roller. 

45. A method according to claims 43 or 44, characterized by extracting 
the winding core from the finished roll and recycling it for a subsequent winding 
cycle. 

25 46. A method for producing rolls of web material wound around the 

winding cores: in which 

• a first roll (R1) is completed in a winding cradle, 

• upon termination of winding said first roll, a new winding core (A2) is inserted 
via a feeder (33) to said winding cradle and the first roll is unloaded from the 

30 winding cradle via an extractor member (51 -61 ), 

characterized by controlling said feeder and said extractor member via a common 
member. 

47. A rewinder machine for the production of rolls of web material (N) 
wound around winding cores (A1-A5), comprising: a first winding roller (3); a 
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second winding roller (5), defining with said first winding roller (3) a winding cradle; 
a feeder (33) for sequentially introducing winding cores to said winding cradle; a 
gluer (21) for gluing the free end edge of the rolls made by said machine, 
characterized in that a common actuator member (60) controls the movement of 

5 said feeder and of said gluer (21). 

48. A rewinding machine for the production of rolls of web material (N) 
wound around winding cores (A1-A5), comprising only two winding rollers (3, 5) 
forming a winding cradle, on which rolls of web material are sequentially formed, 
wherein said web material is fed continuously to said cradle, said winding rollers 

10 being kept into rotation during discharge of a completed roll and insertion of a new 
winding core. 

49. A rewinding machine according to claim 48, wherein said cores and 
said web material are fed through a nip (7) formed between said two winding 
rollers (3, 5). 

15 50. A method for subsequently forming rolls of web material wound 

around winding cores, including the steps of: 

. providing a first winding roller and a second winding roller forming a winding 
cradle; 

• continuously feeding said web material to said winding cradle to form a roll in 
20 said cradle, said roll being formed by contacting it with only said two winding 

rollers; 

• upon completion of said roll, discharging said roll from said cradle, inserting a 
new core in said cradle and severing said web material, without interrupting 
feeding of said web material. 
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